Recombinant GM-CSF/IL-3 fusion protein: its effect on in vitro human megakaryocytopoiesis.
An evaluation of the effectiveness of a genetically engineered recombinant granulocyte-macrophage colony-stimulating factor (GM-CSF)/interleukin 3 (IL-3) fusion protein (FP) as a means of delivering cytokine combinations to megakaryocyte (MK) progenitor cells was performed, utilizing a serum-depleted clonal assay system and a long-term bone marrow culture system. The effects of the FP, alone and in combination with a variety of other cytokines, on the primitive MK progenitor cell, the megakaryocyte burst-forming unit (BFU-MK), and the more differentiated megakaryocyte colony-forming unit (CFU-MK) were assessed. Subpopulations of bone marrow cells (CD34+ DR- for BFU-MK and CD34+ DR+ for CFU-MK) served as sources of these two classes of MK progenitor cells. The FP was equivalent to a combination of optimal concentrations of GM-CSF and IL-3 in promoting both the number and size of BFU-MK-derived colonies. The GM-CSF/IL-3 combination, however, promoted the formation of far greater CFU-MK-derived colonies than did the FP alone. The size of MK colonies formed in the presence of the FP or GM-CSF/IL-3 was similar. The ability of the FP to stimulate BFU-MK- but not CFU-MK-derived colony formation was also further augmented by the addition of interleukin 1 alpha (IL-1 alpha). The addition of c-kit ligand (KL) increased both FP-stimulated CFU-MK- and BFU-MK-derived colony numbers but only BFU-MK-derived colony size. In addition, the FP alone sustained long-term megakaryocytopoiesis in vitro to a level equivalent to that of the GM-CSF/IL-3 combination and was superior in this regard to either GM-CSF or IL-3 alone. These data indicate that FP is capable of supporting various stages of human megakaryocytopoiesis. We conclude that such genetically engineered molecules as the FP may prove to be effective means of pharmacologically delivering the biological effects of specific cytokine combinations.